Region-specific activation of the AMPK system by cocaine: The role of D1 and D2 receptors.
The 5' adenosine monophosphate-activated protein kinase (AMPK) functions as an intracellular energy sensor that regulates and maintains energy balance. The psychostimulant drug cocaine has profound effects on behavior that are accentuated with repeated use, which is a process termed sensitization. Thus, the present study examined whether the sensitizing effects of cocaine could be observed in the AMPK system and aimed to determine whether these effects were mediated by dopamine (DA) D1 or D2 receptors. In the first set of experiments, rats were injected daily for 5days with either cocaine (15mg/kg, intraperitoneal [IP]) or saline. On the day 6, each group was divided into two subgroups and given either cocaine or saline. In the second set of experiments, rats were pretreated with SCH23390 (0.5mg/kg, IP), haloperidol (1mg/kg, IP), or both agents in combination, followed by cocaine or saline treatment. In the drug-naïve state, acute treatment with cocaine produced an increase in locomotor activity and increased AMPK phosphorylation in the frontal cortex but decreased it in the dorsal striatum. In the drug-sensitized state (following repeated treatment), the behavioral responsiveness to cocaine was augmented and accompanied by alterations in AMPK activity. The phosphorylation levels of the upstream kinases Ser-431-LKB1 and Thr-196-CaMK4 were congruent with the changes in AMPK activity. Thr-184/187-TAK1 was phosphorylated after chronic cocaine treatment in the dorsal striatum but not in the frontal cortex. The opposite effects induced by cocaine in the AMPK system in the dorsal striatum and frontal cortex may be explained by the differential activations of DA D1 and D2 receptors in these brain regions.